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ALL OUR CUSTOMERS ARE VERY MUCH 
PLEASED WITH YOUR TURBINES...” 


Says LEADING PUMP MANUFACTURER 


COPPUS BLUE RIBBON PRODUCTS 


Designed for your Industry 
Engineered for You 


@) ( 











COPPUS-DENNIS FANMIX GAS COPPUS VANO BLOWERS. 
BURNER. New method of mix- 1001 uses. High efficiency on 
ing gas and air insures perfect special installations where or- 


gas-air ratio-instant, complete dinary fans fail. Bulletin 
combustion. Bulletin 410-2, 








Another COPPUS 
BLUE RIBBON product. 


“The turbines we have used of your manufacture 





COPPUS BOILER MANHOLE 
BLOWERS AND EXHAUSTERS. 







have been doing very fine service and apparently all Sack ond tetas eee Soierial oy Saaeee 
our customers are very much pleased with the units,”’ a esa: Dm nw ee 


writes a top-notch pump manufacturer to Coppus. 
No wonder. Besides the economy of buying a pump 














equipped with a small steam turbine to fit a small job 
— f Coppus Blue Ribbon Steam Turbines you 
the user of Copp ine BLUE RIBBON MEANS TO 
benefits from these other five product advantages: WHAT THE oducts, is the 
- : : Coppus products © 
(1) Precision workmanship — controlled by Johans- The Blue Ribbon on all cain and vigilant > 
son size blocks. mark of precision on 87% of our Steam ne 
jon. As a result, pines 
(2) Encased governor — slow speed, leverless. ane? na 1939 were repeat ae today for 
. a or ; as. +. 
(3) Separate safety trip — pilot-operated, leverless. be operated by cee 6 pe vertical and hort 
° . 1c. 
(4) Partial load economy — by individual nozzle Bulletin 135-9, W sit-in speed reducers. | 
control. zontal types, and bus — 
(5) Dynamometer tested — before shipment. 











H. P. not E. P.* for small H. P. jobs 


*Elephant Power — a large-size turbine for a 
job a small-size Coppus could handle. Save 
investment cost with a Coppus Turbine sized 
close to your needs. 
Coppus Engineering Corp., 370 Park A . Wi tts. 
Sales Offices in THOMA STER. See SWEETS ee 


i 5S’ REGISTER. ,See SWEET’S for the other 
— Ribbon’’ products—air filters gas* burners, blower, ventiiohert, 
‘ans, 
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ON THE COVER 


Our cover picture shows an oyster fleet 

returning at sunset to the docks at 
Bivalve, N.J., with a day’s yield from the 
beds in the estuary of the Delaware River. 
From September through April, 60,000 
persons busy themselves in the oyster trade 
of the United States. 


é 
IN THIS ISSUE 


PRAWLING across nearly 10 miles of 

hilly terrain, the world’s longest belt 
conveyor is moving concrete aggregates to 
Shasta Dam, near Redding, Calif. At the 
height of concreting operations it will carry 
the equivalent of 440 carloads a day. De- 
tails of this remarkable transportation 
system are given in our leading article. 


H°P growing once brought prosperity to 

a large area of New York State. Al- 
though it has long since vanished, it has 
left its mark upon the architecture of the 
countryside, as related by Roy E. McFee. 


FOR certain types of mine development 

work, the Phelps Dodge Corporation has 
found large-diameter Calyx core drills to be 
safer and more satisfactory than conven- 
tional drilling and blasting methods. Ex- 
periences with a 48-inch drill in the United 
Verde Mine are summarized by Chief En- 
gineer C. E. Mills. 


MOBILE, Ala., is the first city in the 

South to build a subaqueous vehic- 
ular tunnel. It is named for the late John 
H. Bankhead, former United States Sen- 


ator and long an exponent of good high- _ 


Ways. He was the father of William B. 
ead, late Speaker of the House of 
ntatives, who died last month. 
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N THE production and transportation 
of the concrete aggregates for the con- 
struction of the Shasta Dam across the 

Sacraniento River in California, there is 
being achieved something that in Holly- 
wood parlance would be proclaimed as 
“eolossal,’’ although in the conservative 
language of the engineer it is simply “a 
bold conception of a large transport prob- 
lem.” Just what this problem is, and the 
magnitude of it, are matters that involve 
some statistics that may as well be set 
down at the beginning. 

Shasta Dam, the principal feature of the 
Central Valley Project of the U.S. Bureau 
of Reclamation, will, upon completion, be 
the second largest concrete structure of its 
kind in existence, being exceeded in volume 
only by the Grand Coulee Dam. In its 
building there will be used 7,600,000 tons 
of gravel and 2,800,000 tons of sand—a 
total of 10,400,000 tons. Sometime in 1942, 
when concrete placing will reach its peak, 
the daily requirements will be as high as 







CONVEYOR ROUTE AND TERMINALS 


16,000 tons of gravel and 6,000 tons of 
sand. 

The work of excavating, preparing, and 
transporting this great quantity of materi- 
al is being done by the Columbia Construc- 
tion Company, Inc., of Oakland, Calif. 
Already the “migration of the particles” 
has started over a conveyor belt 9.5 miles 
long, a system that in length dwarfs any- 
thing of this nature ever before attempted. 
For this job the company will receive 
$6,047,972, including a change order pro- 
viding delivery by belt instead of railroad, 
as first contemplated. As the lowest of five 
bidders, Columbia was awarded the con- 
tract by the Bureau of Reclamation. 

Some dams are fortunately situated and 
some are not as regards suitable gravel 
deposits in close proximity to their sites. 
Shasta is in the latter class. In the course 
of investigations that began in 1936, more 
than 50 such deposits in five counties in 
California were considered, and hundreds 
of drill samples from some 450 exploratory 








pits were tested in the laboratories of the 
Bureau of Reclamation. Finally, the choice 
was narrowed down to two sources, one 
known as the North Kutras Tract and the 
other as the Hatch Tract. The latter is 28 
miles down the river from the dam site, 
and two of the five bidders planned to use 
it. The North Kutras Tract, on which 
Columbia’s bid was based, is located 12 
miles downstream from the dam and on 
the eastern outskirts of the thriving City 
of Redding, which was named after Maj. 
Pierson B. Reading, a pioneer of the West. 
Redding is as near to the spelling as the 
early map makers got, and so it has re- 
mained. 

Back in February, 1844, Major Reading 
wrote a letter from Monterey, then the 
Mexican capital of California, to his broth- 
er, saying: ‘‘I have received from the gov- 
ernment a large tract of land as a grant. 
The title is good and secures the land to me 
forever. The tract is in length five leagues, 
on the bank of the Sacramento River, and 





The picture at the upper left shows the gravel pit near Redding, 
with two Monighan draglines at work. In the foreground is the 
belt that carries raw gravel to the treatment plant. The storage 
bins at Coram, nearly 10 miles from the source of the gravel, 
re seen at the lower left. At this point, Pacific Constructors, 
Inc., builders of Shasta Dam, take delivery of the sized aggre- 
gates. From Coram, the aggregates are sent up to the dam site 
Over its own conveyor system, which is shown angling up the 
hillside at the right in the view above. At the center of the pic- 

are ten steel storage silos for cement that have a combined 
Capacity of 50,000 barrels. The drawing shows the general course 

the conveyor belt. 
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one league deep. A more beautiful land | 
never saw.’’ Commenting on this bit of 
history, Harry S. Riddell, assistant en- 
gineer of the Central Valley Project, re- 
cently wrote: ‘Naturally no one could 
foresee that a boulder-strewn flat at a bend 
of the river in the northeast corner of 
Major Reading’s famous 26,632-acre Ran- 
cho San Buenaventure—The Ranch of 
Good Venture—would, almost a century 
later, supply all the aggregates for con- 
struction of the world’s second largest con- 
crete dam. Today, bramble bushes and 
scrub oak are being removed from the flat 
and a huge walking dragline is stripping 
the overburden in preparation for one of 
the largest gravel-producing jobs ever 
undertaken.” 

But there is more than that to. the hu- 
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The picture at the upper left shows the gravel pit near Redding, 
with two Monighan draglines at work. In the foreground is the 
belt that carries raw gravel to the treatment plant. The storage 
bins at Coram, nearly 10 miles from the source of the gravel, 
are seen at the lower left. At this point, Pacific Constructors, 
» builders of Shasta Dam, take delivery of the sized aggre- 
gates. From Coram, the aggregates are sent up to the dam site 
Over its own conveyor system, which is shown angling up the 
hillside at the right in the view above. At the center of the pic- 
ture are ten steel storage silos for cement that have a combined 
Capacity of 50,000 barrels. The drawing shows the general course 
the conveyor belt. 
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WHERE AGGREGATES ARE PROCESSED 


The raw gravel is put through this mill for classification into lying a recovery tunnel, 5, from-which the main sand con- 

the various products, each of which is then carried to the _-veyor, 6, runs to a sand-storage pile at the far end of the 

dam site. The belt conveyors 1 and 2 lead from raw-storage plant. Coarse gravel coming from the mill is delivered to a 
r one of piles to the mill 3, where the material is washed and screened. _ classifying tower, 7, where it is separated into four sizes that 
ba’ ever Processed sand is moved by conveyors 4 to stock piles over- are distributed to individual storage piles. 














CONTROL STATION 


A section of the conveyor system, with its 36-inch belt in place. In the foreground 
is a motor control or transfer station, of which there are 26—one for each flight. At 
the top is an inside view of one of these stations showing a 200-hp. motor, coupled to 
reducing gear, that supplies power for one of the flights. 


THE CONVEYOR SKELETON 


A long section of the line as it looked before the belt was put on. Some of the principal 
items used in the 8ystem are: 16,000 belt idlers, 11 miles of steel shafting, 83,000 roller 
bearings, and 20 miles of 36-inch, 6-ply belting. 
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one league deep. A more beautiful land | 
never saw.’’ Commenting on this bit of 
history, Harry S. Riddell, assistant en- 
gineer of the Central Valley Project, re- 
cently wrote: ‘‘Naturally no one could 
foresee that a boulder-strewn flat at a bend 
of the river in the northeast corner of 
Major Reading’s famous 26,632-acre Ran- 
cho San Buenaventure—The Ranch of 
Good Venture—would, almost a century 
later, supply all the aggregates for con- 
struction of the world’s second largest con- 
crete dam. Today, bramble bushes and 
scrub oak are being removed from the flat 
and a huge walking dragline is stripping 
the overburden in preparation for one of 
the largest gravel-producing jobs ever 
undertaken.” 

But there is more than that to the hu- 
man-interest side of this job of gravel dig- 
ging: it might turn out to be a gold- 
dredging undertaking as well. The area 
involved is in that part of California where 
gold mining has been carried on more or 
less continuously since Major Reading's 
time, including modern dredging opera- 
tions. The United States has acquired 
only gravel rights in the selected deposits, 
not being interested in any mineral that 
may lie hidden there. However, if the in- 
dications warrant it, there is no reason why 
the property owner and the contractor 
should not install gold-recovery equipment 
in connection with the gravel-processing 
plant, as has been done in supplying ag- 


_ gregates for another dam in California. 


Excavation of the sand and gravel is 
now proceeding with a Monighan dragline 
with a 10-cubic-yard scraper which scoops 
up 13 tons at each throw. A smaller Mont- 
ghan, with a 5-cubic-yard scraper, does 
the stripping and also assists the larger 
machine, both delivering to a belt cot 
veyor of the pendulum type with a skid- 
mounted hopper. From the pendulum 
conveyor, all but the over-size material 
passes to a stock pile, which has a live 
storage capacity of 8,200 cubic yards. The 
other so-called conversion rock is redu 
by a jaw crusher and put into raw- 
storage. 

As will be seen by the general view of the 
plant, it consists of a very imposing group 
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WHERE AGGREGATES ARE PROCESSED 


The raw gravel is put through this mill for classification into 
the various products, each of which is then carried to the 
dam site. The belt conveyors 1 and 2 lead from raw-storage 
piles to the mill 3, where the material is washed and screened. 
Processed sand is moved by conveyors 4 to stock piles over- 


of buildings and equipment. The long 
conveyor in the foreground leads from the 
stock pile up to the main mill building 
where the aggregates are processed; and 
fanning out from the latter are the con- 
veyors which carry the classified materials, 
each to its own stock pile. Four sizes of 
gravel are produced. Coming from the 
raw-stock pile by way of a 42-inch belt, 
everything larger than 3/16 inch isscalped 
off to a scrubbing trommel, from which 
itis fed by a 36-inch belt to four classifying 
screens that grade it into 3 to 6, 1% to 3, 
Y to 1%, and 3/16 to 34 sizes. These are 
carried away by other belt conveyors to 
separate stock piles, each with a capacity 
of approximately 500 tons. 

But the material as it comes from the 
deposit naturally does not supply all the 
wanted grades in the right proportions. 
Therefore, when there is a deficiency in 
any size, the needed quantity is obtained 
by returning some of the larger sizes to 
two cone crushers where they are reduced 
to -¥%-inch crushed rock which can be 
ground up in a rod mill. In addition, some 
of the 3/16- to 34-inch gravel leaving the 
fommel is screened out and sent to a 
balanced -stock pile from which it can be 
ilivered to the rod mill and converted 
into sand. 

Acceptable sand is also produced from 
the 3/ 16-inch residue from the screens, the 
fontained deleterious scale and fines being 
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eliminated by feeding it through a differen- 
tial slug mill the output of which flows to a 
20-foot hydroseparator. The underflow 
from the latter, which contains the unde- 
sirable matter, passes to a rake classifier 
which takes out the coarse sand, while the 
overflow goes to two other rake classifiers 
which remove the intermediate and fine 
sand, respectively. What is left is silt, and 
this is wasted. Manufactured sand is 
handled similarly, passing through a small- 
er hydroseparator and then to the same 
three classifiers. Each of the three sizes of 
processed sand is sent to a storage pile 
having a capacity of 2,250 tons. 

When all the gravel and sand have been 
thus classified, and the several sizes are 
reposing in their separate stock piles, the 
aggregates are nearly ready for their 
journey to the dam by way of the big belt 
conveyor. Weight-controlled feeders take 
the sand from the piles and, combined in 
the proportions specified, deliver it to a 
30-inch belt, which carries it to a live 
storage pile of some 30,000 tons capacity. 
Both the blended sand and the gravel pass 
over automatic scales before they are de- 
livered to the big belt. 

So far, it has been merely a matter of 
excavating, washing, and classifying. But 
even in a sand and gravel “Jaundry”’ such 
as this, compressed air has certain impor- 
tant functions to perform. Air tools are 
required for maintenance, and air is needed 


lying a recovery tunnel, 5, from-which the main sand con- 
veyor, 6, runs to a sand-storage pile at the far end of the 
plant. Coarse gravel coming from the mill is delivered to a 
classifying tower, 7, where it is separated into four sizes that 
are distributed to individual storage piles. 


for cleaning motors, screens, and other 
equipment, for dust is present everywhere 
in large quantities. It is also used for the 
operation of various control gates. The air 
for these varied purposes is supplied by a 
75-M Motorccmpressor that was origi- 
nally employed by the Columbia Construc- 
tion Ccmpany in drilling rock and in doing 
other work at the time the conveyor was in 
process of construction. This machine is 
supplemented by a smaller unit, a Type 30, 
that provides air exclusively for the opera- 
tion of the gate which controls the flow of 
sand or gravel to the big belt. In this way 
the latter is always assured a uniform load, 
which is of considerable importance from 
the standpoint of maintenance. The Type 
30 is installed at a point near the conveyor 
trestle where the first flight takes off and 
crosses the Sacramento River. 

Up hill and down dale—twice across the 
Sacramento, twice across the Southern 
Pacific Railroad, once across U.S. Route 
99, and five times across county highways 
—extends this ‘‘bold conception of a trans- 
port problem,” this world’s greatest belt 
conveyor. It makes the 9.5 miles in 26 
flights over its own right of way. The main 
crossings, two of the county-road crossings, 
and the two terminal structures are built 
of steel; but for most of its length the con- 
veyor follows the contours of the ground 
over which it travels and rests on wooden 
trestles 4 feet 6 inches high, the greatest 
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HEAD TOWER OF CABLEWAY AT .DAM 


This 460-foot-high structure serves as the head tower for the seven aerial cableways 
that are being used to deposit concrete for Shasta Dam. Each cableway has its own 
tail tower moving on a radial track. Three of the cableways are each more than half a 
mile long. At the left of the tower is the concrete mixing plant. It delivers concrete to 
8-cubic-yard buckets on cars that travel around a circular railroad track fron which 
they are picked up by one of the cableways and transported to the point of deposition. 


elevation reached being 64 feet. Some ex- 
cavating and filling in had to be done so as 
not to exceed the maximum permissible 
grade, to avoid vertical curves less than 140 
feet long, and to keep down construction 
costs. This work involved the removal of 
130,000 cubic yards of material, of which 
8,000 cubic yards was rock. 

The flights or belts vary in length from 


853 to 3,414 feet and are separated by . 


transfer stations. At these the rear belt 
dumps the material a distance of 10 feet 
on to the belt immediately ahead through a 
partly covered chute that is designed to 
transfer the load with as little interruption 
and breakage as possible. To absorb the 
shock and to lessen wear, there are two 
troughing rolls, equipped with a number of 
pneumatic tires, under each chute outlet; 
and the dust caused by the falling material 
is laid by water sprays served by a line that 
extends the length of the belt. It is also 
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paralleled by a service road lighted with 
sodium-vapor lamps and by a telephone 
system interconnected with a central 
broadcasting station that permits three 
radio-equipped maintenance trucks to 
communicate with any of the drive stations 
on the conveyor. 

All flights are operated by 200-hp. mo- 
tors, with the exception of the last one 
which has a 75-hp. motor. At the downhill 
end of the system—Flights 23 to 26, in- 
clusive—where there are grades as steep 
as 25 per cent, the motors used are of the 
regenerative type. From the summit on 
down to the terminal, the loaded belt has 
tremendous kinetic energy, and this is 
utilized to run the motors as generators, 
thus developing electric current that helps 
the other flights to reach the maximum 
elevation of 1,350 feet, representing a climb 
of 853 feet in 8 miles. The delivery point 
at Coram is at Elevation 652. Power for 


the motors is transmitted over a 60-kv. line 
leading from a junction at the gravel plant 
at Redding to two substations alongside 
the conveyor, where it is stepped down to 
4-kv. and carried by wire direct to each 
drive station. 

Those to whom facts and figures appeal 
will be interested in the following data and 
list of parts that were used in constructing 
the great belt: Chain belt idlers, 16,000: 
steel shafting, 11 miles; antifriction roller 
bearings, 83,000; malleable castings, 50, 
500; angle iron, 1044 miles; 36-inch, 6-ply 
Goodyear belting, 20 miles. Into the latter 
went more than 1,000 bales of cotton and 
nearly 1,000,000 pounds of rubber. The 
belt is 36 inches wide and moves at the 
rate of 550 feet a minute. It transports 
1,100 tons of material an hour, the sand 
and each of the sizes of gravel being han- 
dled separately, of course. The traveling 
time from Redding to Coram, where the 
materials are delivered to the dam con- 
tractor, is 1 hour and 40 minutes. 

As the aggregates, one at a time, come 
in over the long belt, they are discharged 
into bunkers, as shown in one of the photo- 
graphs. Coram is approximately half a 
mile from the dam site, and Pacific Con- 
structors, Inc., has installed its own con- 
veyor-belt system to carry the materials 
to stock piles from which they can be 
readily moved to the one mixing plant. 
Near the Coram bunkers stand ten steel 
silos, each 23 feet in diameter and 70 feet 
high, having a combined capacity of ap- 
proximately 50,000 barrels of cement. 

After the concrete is mixed it is dumped 
into 8-cubic-yard buckets and placed by 
means of seven radial cableways operated 
from a single head tower 460 feet high. 
This tower is located just upstream from 
the axis of the dam and on the west abut- 
ment. The cableways extend to smaller 
tail towers—five on the east side and two 
on the west side of the river—that travel 
on curved runways, thus putting the entire 
dam site within easy reach for pouring 
concrete. 

A total of 6,000,000 cubic yards of con- 
crete will be required for Shasta Dam, and 
on July 8, at exactly 10:02 a.m. when the 
first bucketful was carried over the system, 
the actual work of building that great 
structure was initiated. When ready for 
service, the dam will impound the waters of 
the Sacramento, Pit, and McCloud rivers 
for a distance of 35 miles, creating a reset 
voir with a capacity of 4,500,000 acre-feet. 
The project is expected to be completed 
in 1943, and is part of a program to supply 
water for irrigation, flood control, af 
power to the central valley of California. 

The conveyor belt was designed 
constructed and is being operated by the 
Columbia Construction Company, Ine. 
with S. J. Davis acting as superintendent 
and George Scheer as consulting electrical 
engineer. Walker R. Young is supervising 
engineer of the Central Valley Project for 
the U. S. Bureau of Reclamation. 
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A Golden 
Age 


of Hops 


Roy €. Meee 


WELL-PRESERVED HOP HOUSE 


These pictures were taken on the farm of Wiles Buel, near Canajoharie, N.Y. One 
of them shows the farm buildings from a distance and the other is a close view of the 
hop house. This is evidently a double structure, with two cupolas. 


OUTH of the Mohawk River in the 

State of New York is an agricultural 

region which has been settled for more 
than 200 years. Beginning at the Catskill 
Mountains on the east, the area extends 
Westward to the Finger Lakes and con- 
‘itutes perhaps the most prosperous farm- 
'"§ country of the Empire State. There is 
an air of stability and security about the 
district that seems to date from the time it 
was founded by the first colonists, which 
included thrifty Dutch from the Hudson 
river, Scotch and English from New Eng- 
and, to be followed soon after by Palatines 
Fn: from their beloved orchards and 
; oo along the Rhine. The present 
Mhabitants not only are the descendants 


of those sturdy pioneers but actually live 
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among the landmarks of those earlier days. 

Many of the attractive farmhouses are 
already far along in their second century 
of life. Their architecture is clearly of the 
colonial period. Much of it is Dutch—long 
and low of design, with the doorway, of 
simple dignity, in the middle of the front. 
Within some of them may still be seen 
ceilings of timbers and boards, all painted 


and clean as during the lifetime of their. 


first owners. But the casual eye will be 
attracted to another type of house, es- 
pecially in the eastern part of the region. 
It will be found on farm after farm, and 
everywhere in sharp contrast to the older 
dwellings of the venerable countryside. 
All are around 50 years old. Evidently, in 
the late nineteenth century there was a 









wave of imitative building, and many of 
the original farmhouses were replaced with 
the later structures. 

The newer houses are large, square, and 
flat-roofed, and are usually painted white. 
All have sweeping verandas on one, two, or 
three sides, and are otherwise ornate with 
bay windows, cornices, and rose trellises. 
As the tourist sees one after another as he 
travels along the highways, they seem to 
become larger and larger. Some of them 
are more sizeable than country inns, being 
a full three stories high, with wide fronts 
facing the road and of still greater dimen- 
sion from front to back. Within is the 
same spaciousness. There are often two 
parlors, besides a music room and a stately 
hallway with a staircase leading up to as 
many as six or eight big bedrooms high of 
ceiling and light. 

Today many of these mansionlike homes 
are only partly used by the occupants. 
However, the original owners had them 
furnished from wall to wall, the rooms, in 
some cases, being in different colors like 
those in the famous White House in Wash- 
ington. To build and furnish such houses 
would cost enormously now, and even then 
the expense involved must have been great. 
The whole situation bespeaks of an era 
when money was plentiful in this partic- 
ular section. 

The solution to the mystery is found 
among the other farm buildings. In addi- 
tion to the ordinary barns, chicken houses, 
pig pens, tool sheds, and corn cribs, there 
is a well-built structure with a cupola. 
Inspection shows that the front half of the 
building has a lower floor of smooth, tight 
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construction, and that a stairway reaches 
to an upper floor that also is tight and has 
walls finished to a considerable height. 
The rear consists of a huge compartment, 
undivided from the earth floor to the 
shingle roof but connected by doorways or 
other openings with both floors of the front 
half. This great space is now invariably 
used for hay storage, but there are ample 
evidences that it served a different pur- 
pose in the days gone. Here and there, lath 
and plaster still cling to the studding, 
while midway between basement and roof 
are marks indicating that a floor has been 
torn out. On the ground are stone founda- 
tions for a furnace. Altogether, the struc- 
ture has the appearance of a warehouse. 
And lastly, although it may have been 
used as a tool house and hay barn for 30 
years or so, it is always called ‘the hop 
house.”’ 

Half a century ago, hop growing flour- 
ished in the region, and the hop houses and 
the expansive homes are the landmarks of 
that era when gold was to be picked up 
from the furrows, figuratively speaking. 
The hop houses were a necessary feature 
of the industry; and the farm mansions 
were the expression of the resulting wealth. 
But why should hops have been of such 
importance in the agricultural scheme of 
southern New York? The answer lies in 
economic history. The plant has been 
commercially valuable for some 1,000 
years because of its chemical content, in- 
cluding hop oil, resins, tannin, wax, and 
bitters. Undoubtedly hops are best known 
for their use in the brewing industry, and 
by reason of this and other fields of appli- 
cation the market demand has been con- 
tinuous. 

The ancient author Pliny first mentioned 
the hop vince, and referred to it as a garden 
plant of the Romans, who apparently cul- 
tivated it for the young shoots, which were 
eaten like asparagus. That practice has 
not been discarded altogether, for hop 
stalks are so'served today, even in England. 





Incidentally, the mere thought of eating 
them is disconcerting to the average person 
who has had any experience with the for- 
bidding exterior of the mature vine. 

Hops are native of both Europe and 
Asia, and have been grown on a large scale 
in England, Germany, France, Australia, 
and New Zealand. They were introduced 
into England as early as the eighth cen- 
tury, and American hop culture began in 
New Netherlands in 1625. By the first half 
of the nineteenth century the chief hop- 
raising states were Vermont, Massachu- 
setts, and Maine, with Vermont alone pro- 
ducing seven-eighths of the entire United 
States crop. Subsequently, when it was 
found that hops grown in New York were 
superior in quality, the New York yield 
jumped to three times that of the New 
England States, which finally abandoned 
the industry, leaving New York without 
competition. 

Hop culture has always been limited as 
to locality, because the plant requires a 
comparatively mild climate, with an abun- 
dant rainfall in the early months but 
scanty precipitation as the crop matures. 
The hilly country of southern New York 
proved to be especially well suited for the 
purpose, and it was not long before the 
region south of the Mohawk and of the old 
Erie Canal, extending in longitude roughly 
from Albany to Rochester, became the 
hop yard of the country. Indeed, between 
1850 and 1865, that section had a mono- 
poly on the business in the United States. 















After a temporary depression, hop pro. 
duction there was at its height from 1879 
until 1890. Those forty years were the 
golden age of hops in the State of New 
York. 

Despite the fact that the young hop 
vine is tender enough to be eaten, it is de. 
cidedly rugged, and while a mild climate js 
needed for a good crop, the plant itself can 
resist severe weather. Indeed, hops have 
survived in the very shadow of the Citadel 
of Quebec, Canada. Hops are perennial, 
growing stalks from 15 to 30 feet in length 
each year. They are twining and exceed. 
ingly coarse, with abundant large, rough 
leaves. The hop of commerce is the female 
flower of the vine that is shaped like a cone 
and composed of numerous large scales. 

When New York began the intensive 
cultivation of hops, the bocations for the 
yards were selected with care. The general 
requirement was rich alluvial land, or deep 
sandy loam. Further, it was necessary that 
the fields be easily tilled, protected, and 
well drained. New yards were usually 
started from root cuttings, with two or 
more transplantings before the vines came 
into good fruition. They were finally 
planted in hills about 7 feet apart in both 
directions, and high overhead, on poles, 
was strung an elaborate trellis of wires 
and twine. The ground was tilled by a cul- 
tivator, pulled lengthwise and crosswise of 
the field by a horse, and by hoeing end- 
lessly. Then the vines had to be trained to 
climb up the poles and along the wires aad 


REMINDERS OF THE 
GOLDEN AGE 
The residence and hop house on ” 
Retallick Farm, near Marshville, N.Y. 
The dwelling, of Dutch-colonial desig? 
is typical of the structures d nd 
the acgompanying article. The hop 
house, with its cupola still intact, 20¥ 

serves as a general farm building. 


Compressed Air Magosine 














Tt 


S.. 













































Dro- 
$70 


New 


, and 
ually 
yO OF 
came 
inally 
both 





poles, 
wires 
a cul- 
rise of 
; end 
ned to 
ps and 













Pe) Me ee PP 









N igpe ESE 








2 CSE Say oo 

f 4 W ’ OF . F Hop Ce 

(Wiss telds Be 
ay 9 “% oe eas 4 “ 
iin «2% . 


BENJAMIN KOUGHER FARM 


The spacious, well-kept house is nearly hidden by the trees that have matured since 
it was built. The hop house, converted into a general service building, has been well 
maintained through the years. The map shows the area of New York State in which 
hop growing formerly flourished. 


strings. For this purpose was used a horse- 
drawn cart with a high platform, the work- 
e6spending hours standing on it and reach- 
ing up into the top of the trellis. All this 
cultivation and tending was interspersed 
with spraying to control blue mold and in- 
Set pests. Although the hop yards rep- 
fesented only a small part of the farm acre- 
age, they received so much attention that 
the dinner bell rang the men were 
there more often than anywhere else. 
picking time was the event of the 

year. It came in early September, and Na- 
lure herself set the scene. The hay and 
grain had long since been harvested, giving 
4 neat and trimmed appearance to broad 
of the countryside. Against this 

und, varied somewhat by orchards 

and Standing corn, the hop yards stood out 
in bold relief. At that season they were 
ly vast overhead networks of vines 

and foliage, suspended in endless chains 


from pole to pole and from wire to wire and 
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shading most of the ground underneath. 
The flowers were of full size and nearly as 
firm as a pea pod. 

The actual picking was done by hand. 
Huge boxes, divided into four compart- 
ments of 10 bushels capacity, were carried 
into the field by means of board handles 
at the corners. The vines were then cut off 
above the ground and delivered by tenders 
to the boxes, where the hops were removed 
by pickers standing each at his own com- 
partment and usually protected from the 
sun by awnings. Gloves were worn by both 
pickers and tenders. Payment for picking 
was based on the number of boxes filled, 
while the tenders worked by the day. 

The difficulties of hop picking were very 
real, and, once experienced, were certain 
to be remembered. In the first place, the 
work was hard, and the days long—from 
seven o’clock in the morning until six at 
night, which meant at least ten hours of 
picking hops, pulling poles, or slashing 


vines. Furthermore, the vines were almost 
rasplike in their roughness. .A branch 
drawn accidentally across the skin would 
leave it raw and burning for days afterward. 

The work was aggravated by insect pests 
which, despite spraying, still infested the 
plants. The list of these creatures was im- 
posing, and included hop lice, hop mer- 
chants, beetles, red spiders, snout moths, 
leaf hoppers, needle-nosed bugs, and zebra, 
saddleback, and common, woolly bear 
caterpillars. They would drop out of the 
vines upon the pickers and crawl over the 
ground and even the hop boxes. Nor was 
that all. The hops stained the skin, re- 
sulting in irritation. The weather was apt 
to be chilly in the morning and blistering 
hot by noon, with perhaps a drizzling rain 
by evening. Finally, because of the heat 
and the jarring or moving of the boxes, the 
job of filling them seemed endless because 
the hops already gathered had a tendency 
to keep on settling. As a consequence, after 
a couple of weeks of picking, young boys . 
especially were apt to feel very kindly dis- 
posed towards such minor nuisances as 
thistles, blackberry briars, and poison ivy. 

The hops were dried during the night im- 
mediately following picking, and it was for 
this purpose that the hop houses were built. 
A fire was kept in the furnace, and the crop 
was placed high above it on a burlap- 
covered slatted floor. When thus properly 
cured, the hops could be safely stored on 
the second floor in the front end of the 
building. Incidentally, drying reduced the 
weight by nearly 60 per cent. In the proc- 
ess, sulphur fumes were used to color the 
hops slightly for the sake of appearance. 
Naturally, this part of the work was of ex- 
treme importance, and the proprietor usu- 
ally attended to it himself. He delegated 
the supervision of the picking to his son, 
while he slept by day and kept watch over 
his precious kiln of hops by night. 
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LONGITUDINAL SECTION 


In the early days of the industry, hop 
picking was an occasion which called upon 
the entire labor resources of the commu- 
nity. The able-bodied men did the heavier 
work, such as pulling the poles and han- 
dling the vines, boxes, and sacks. But the 
yards also had plenty to do for the older 
men, the women, and the children. Often 
the opening of school was delayed. Indeed, 
the neighborhood schoolmaster probably 
was the owner of a small farm with a hop 
yard. However, when hop growing was at 
its peak in New York State, local labor was 
not sufficient. Then the nearby industrial 
communities were drawn upon, and agents 
recruited parties numbering from 20 to 40 
for each farm. These were often factory 
workers temporarily out of employment; 
but sometimes they were persons desirous 
of combining an outing in the country with 
a chance to earn some money. Usually 
those in one group were acquaintances, or 
at least were from the same locality. So 
they came as on a picnic. They were met 
at the railroad station and transported 
with horses and wagons to the farms; and 
for days, both coming and going, they made 
the staid hills resound with songs and 
cheers. 

At each farm, preparations to receive 
them had been made long in advance, and 
standard equipment was kept on hand for 
their accommodation. The clean first floor 
in the front half of the hop house was 
temporarily partitioned with curtains of 
heavy burlap; and the sleeping quarters 
so formed were furnished with cots and 
bedding. Occasional couples generally oc- 
cupied the spare bedrooms in the home- 

stead. In the kitchen, the table was ex- 
tended the full length of the spacious room. 
Flour and crackers were bought by the 
barrel; and the housewife with all available 
help settled down to perhaps two weeks of 
peeling potatoes, cooking, and washing 
dishes for a festival crowd. 
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THROUGH A HOP HOUSE 


In the hop fields the recruits were not 
very efficient. For one thing, experience 
was necessary to become a fast picker, and 
many of the willing hands were therefore 
handicapped. Then, too, many others 
came mostly for recreation and the assur- 
ance of three good farm mealsa day. More- 
over, the intensive and crude social life 
inaugurated by them immediately upon 
their arrival was a serious distraction. 

Naturally, the influx of hundreds of city 
folk in organized parties disrupted the 
normal life of the community. Their num- 
bers were so overwhelming, comparatively, 
that for the period of their stay the com- 
munity simply made way for them. After 
the day’s work was done and a satisfying 
supper had been eaten, night life held sway. 
The country roads were filled with the 
strangers as they went for visits from farm 
to farm. There was a continuous series of 
barn dances. First one and then another of 
the farms would entertain. Kerosene lan- 
terns furnished the light, and an improvised 
orchestra of a violin or two provided the 
music. The atmosphere, which was nat- 
urally influenced by the social plane of the 
participants, was invariably rough. But 
the early hours found everyone at home 
and asleep again, at least in time to be re- 
sentful of the morning breakfast bell. 

The happiest reflection of the hop grow- 
ers was that they paid only for work per- 
formed, and that the free meals to loafers 
were the only loss. Finally, with relief, the 
community saw the crop under cover, the 
pickers take their leave, and peace and 
order return. More leisurely, then, the 
discarded vines were burned in the fields 
and the valuable hops rehandled in the 
storeroom on the upper floor. Study and 
discussion followed as to the market price; 
and at length, in the winter, the crop was 
sold to a buyer. The press was set up and 
burlap baling bought. The hops were com- 
pacted, sewed into bales, and hauled to the 








railroad station. The arrival of the check 
completed the year’s toil. 

It is evident that hop raising was a gam. 
ble, even in this favored region of New 
York and in the days of its monopoly. Per. 
haps that was one of its attractions. Cop. 
siderable capital was required. There was 
the investment in the hop house and its 
special equipment, in the field tools, and in 
poles and wire. There were heavy main- 
tenance costs, and the continual outlay for 
twine, burlap, and other supplies. Added 
to all those expenditures were the costs for 
the year’s labor, both cultivating and pick. 
ing. 

Despite the investment and planning 
there was always the chance of a com- 
plete crop failure. In fact, on an average, 
one failure occurred every seven or eight 
years. There were other years during 
which the yield barely paid back the actual 
outlay in money. At such times, the family 
had to be content with the income from the 
secondary, rather neglected crops of the 
farm. But there were seasons when fortune 
smiled, and sometimes these would come in 
succession. The crops would be bountiful 
and, because of economic conditions, the 
price would soar. Once it reached a dollara 
pound, and became historic. After such a 
year the grower paid off the mortgage in 
one big lump sum. After two more he built 
a new house, square and flat-roofed like 
those of his neighbors, but a little larger 
than any previous one. If his good fortune 
continued, he invested in more farm land, 
or speculated in wheat on the Exchange. 

Of course, the age of riches could not 
last; but it did hold on tenaciously. In 
1860, and again in 1866, the hop crop in 
New York was completely destroyed by 
insects. Those disasters encouraged Mich- 
igan and Wisconsin to start hop yards 
which, however, did not last long. New 
York quickly recovered the leadership and 
kept it until 1890, when competition from 
another quarter—the Pacific coast—had to 
be fought. Gradually the well-established 
eastern hop yards lost in the rivalry. They 
were still struggling as late as 1910; but to- 
day the center of the United States hop in- 
dustry is in Washington, Oregon, and 
California. 

In the intervening years, New York 
State has developed a steadier source of 
farm income. The hop yards have been 
turned into meadows and cornfields and 
the hop houses into storage places for clo- 
ver, timothy, and harvesting machinery. 
Silos have been built. The dairy products 
of Holstein and Guernsey cattle bring in 4 
steady revenue. Quiet has returned to the 
erstwhile hop country. Lazy herds now 
roam the fields that once were colorful with 
men, women, and children under the gree? 
festoons of the hop vine. Owners are the 
solitary visitors to the lonely hop houses 
where, in their heyday, strange throngs{rom 

the city made merry through the night. 
And in the great square dwellings, new 
generations listen to tales of fortunes 
in hops. 
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ALYX drilling has been used in the 
sehen operations in the United 

Verde Mine as a substitute for the 
usual raising and winzing methods, and for 
driving ore chutes and waste and ventilation 
raises. It has also been used in boring pi- 
lot holes for winzes or shafts where level 
connections exist at the bottoms of such 
proposed shafts. This work has been done 
by means of a WU-48 Calyx drill, whichcon- 
sists essentially of a gear-driven spindle ro- 
tated by a 40-hp. motor through a gear- 
reduction unit, and of air hoists for handling 





PHELPS Dodge Corporation is the second largest producer of domestic 

copper. In 1939 the company reported an output of approximately 
300,000,000 pounds of the metal. It is known to have large ore reserves 
capable of sustaining production for many years to come. 

The company’s principal mining properties are in Arizona, and in- 
clude the Copper Queen Mine at Bisbee, the Cornelia Mine at Ajo, the 
Morenci Mine at Morenci, and the United Verde Mine at Jerome. A 
small yield is obtained from the Pilares Mine in Sonora, Mexico. Al- 
though mining is primarily done for copper, considerable quantities of 
gold, silver, lead, selenium, and tellurium are recovered as by-products. 

company also owns coal mines at Dawson, N. Mex., and operates 
power plants to meet its own requirements at the various branches. 

Phelps Dodge has three copper smelters in Arizona and owns two 
copper refineries, one at El Paso, Tex., and one at Laurel Hill, N. Y. Ap- 
Proximately 55 per cent of the copper produced is fabricated in the 
corporation’s own plants, this work being carried on by a subsidiary, the 
Phelps Dodge Copper Products Corporation, at Bayway, N. J., Fort 
Wayne, Ind., Yonkers, N. Y., and Los Angeles, Calif. Fabricated prod- 
ucts comprise a complete line of copper, brass, and alloy rods; bare and 
mage wires and cables; copper, brass, and alloy pipes and tubing, 

Ps, etc. 

_ Phelps Dodge was one of the first mining companies to adopt large- 

t core drills for selected work in underground operations. The 

accompanying article summarizes its core-drilling experience in the 
United Verde Mine. 
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Calyx Core Drilling at 
United Verde Mine 


C. E. Mills* 






DRILL AND CORE 


These pictures show the Calyx core drill, set up for boring a ventilation hole, and a 
section of 48-inch core extracted by it. The core illustrates the cleanness with which 
the rock is cut and the freedom from shattering that necessarily accompanies or- 
dinary drilling and blasting operations. 


rods and for core pulling. The equipment is 
mounted on a structural-steel X-type box 
frame of which the outside members are two 
18-inch I-beams 11)4 feet long. 

The bit or cutting tool furnished with 
the drill is a cylindrical shell, 13% inches 
thick and 48 inches in outside diameter, 
with slots in the edge of the cutting shoe to 
feed shot into the groove drilled by the bit. 
The top of the bit is sealed by a plate that 
carries a hub for attaching the drill rods; 
and an inner plate, slightly less in diameter 
than the shell, distributes the shot and 
water directly over the groove instead of 
over the center of the core. The bit is 7 feet 
long over-all; and the lower half is renewed 
whenever the bit is worn to such an extent 
that the length of the core is limited to less 
than 4 feet. A new type of bit, designed at 
the United Verde Mine, is made up of an 
inner and an outer shell of 44-inch plate 
with a spacer of 34-inch plate that is slotted 
vertically over the angle slots in the cutting 
edge. This bit is fashioned of Corten steel 
and is of advantage in that it delivers the 


*Chief Engineer, Phelps Dodge Corporation, United 
Verde Branch. 


6258 





6259 


A HOLE SEEN FROM ABOVE 


Bird’s-eye view of a partially completed hol» in the bottom of No.7 Shaft which was 
deepened by enlarging a Calyx-driven pilot hole. The drill is at the left of the hole. 


GENERAL VIEW OF 

MINE SHOPS 
The long structure in the foreground is 
the change room, and left of it is the boil- 
er house. The rectangular building in 
the left-center is the compressor house. 
The other buildings are machine shops, 
warehouses, etc. 


chilled shot to the bottom of the slots. 
The core puller consists of a %-inch 
cylindrical, steel shell with a tapered ring 
plate at the bottom and is lowered over the 
core after the explosive has been placed in 
the bottom of the groove. The core is held 
by several steel wedges which are attached 
to the ends of 5-inch rods and driven be- 
tween the core and the tapered ring plate. 
The total weight of the equipment, in- 
cluding rods, is 14 tons. With a 10-foot 
spindle, water swivel, and head sheaves, the 
drill has to have about 22 feet of headroom. 
This, although # need not be more than 
4x6-feet in cross section at the top, is re- 
quired to permit handling the core and 
tools. The drill station itself is approximate- 
ly 8x16-feet in size, as one of the illustra- 
tions shows. The hole is begun with 4 
starter bit 30 inches in length and of the 
same diameter and shell thickness as the 
7-foot-long bit. The collar of the hole # 
usually protected by a \%-inch plate ring 
to prevent loose rocks from falling into the 
opening. In hard ground, added pressure 
is applied to the cutting edge by means of 
a small air hoist rigged with its cable in 4 
position to give a downward pull on the 
rods. As the hole deepens, the weight of the 
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shot is fired. The 4 or 5 feet of water in the 
slot acts effectively as tamping, and very 
little trouble is experienced in cracking off 
“4 the core at the bottom. Workmen are 
lowered in and out of the hole on a bosun’s 
S chair or bucket, a small cage having proved 
unsatisfactory. The crew consists of three 
men, one acting asa leader. In hard ground, 
where the drilling cycle is one full shift or 
< more, the crew is limited to two men during 
A 3 the actual drilling period. 
a ays Noter ' < Progress in Calyx drilling, or footage per 
. operating shift, depends largely on the 
5 hardness and character of the ground, the 
amount of cementing necessary, the quan- 
tity of waterin the ground, and on thedepth 
; of the hole. If the ground is badly fractured 
40 HP Motor and cannot be pulled, hand mucking natur- 
. (750 RPM. ; 
pia i ally retards progress materially. The best 
NY be i @) \ Shor Feed, K footage made in any two consecutive shifts 
ie \ ed, a \ ‘t ) in porphyry was 11 feet 3 inches at a depth 
~ 7 amet ast 73 ©) Ne of 42 feet. At a 200-foot depth, the best 3- 
¥ ft 25g smiblte — a S shift run was 10 feet. The best footage 
* - ne er Gees made in any one month of drilling—repre- 
la Sh. he. senting 51 drill shifts—was 133.5 feet. 

An exact comparison of Calyx drilling 
and raise costs is difficult under the condi- 
tions prevailing at the United Verde Mine, 
but it has been demonstrated that holes 
more than 150 feet deep cost less by the 
Calyx drill than by the usual raise methods. 
The depth of holes has been limited to a 
vertical distance of 300 feet between two 
levels, although this type of machine is 
probably capable of boring holes between 
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TYPICAL SECTION AND 
MODERN DRILL 

















n The drawing shows a typical set-up of 

.e mie the WU-48 Calyx core drill in the 

, -- a United Verde Mine. Below is a shop 

| view of the latest model of this type of 

drill designed primarily for underground 
work where headroom is limited. 

)ts. 

‘inch 


. rods, or the pressure exerted by them, is 
ring sufficient for drilling; and in soft rock the 


r the weight may be lessened by means of the 
ed in service hoist. To eliminate whip in the drill 
a rods, centralizers are placed on every third 
iC 

n be- Chilled shot, of 10 to 12 gauge, is fed 
plate. through the drive spindle and rods along 
see with the feed water at intervals of fifteen to 


: twenty minutes, depending on the rate of 
s, the cutting. Sludge is handled by two Size 25 


— air-driven sump pumps connected in series 
; than and discharging into a temporary dam to 
oo permit solids to settle before the excess 
e 


, water enters the mine drainage system. At 
mate- adepth of 150 feet or more, the sludge is 
ustra- femoved by a bailing bucket raised to a 
vith ie point near the collar of the hole and emptied 
2 z by one of the sump pumps. 


In pulling a core after drilling, the hole is 


hole # pumped or bailed, and one-third to three- 
te er quarters of a stick of 11%-inch 50 per cent 
ato t gelatin dynamite, with an electric detona- 
— tor, is attached to the end of a wooden slat 
ur” : and placed in the bottom of the groove. 
le i core puller is then lowered over the 
ee" re core, the steel wedges are placed, and the 
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DEVELOPMENT PLAN FOR WINZE 


This hole was drilled last November from the $000- to the 3300-foot level. The upper 
150 feet was enlarged into a 2-compartment shaft by underhand mining. The lower 
150 feet was utilized as a standard chute pocket for the disposal of development muck. 
The 75-hp. auxiliary hoist indicated at the top-right was used in connection with the 
enlarging of the shaft and the driving of a development drift on the 3150-foot level. 








General Drilling Data and Costs 








AVERAGE HARD AVERAGE 

GROUND SIL. SUL.* 8 HOLES 
Depth ot bois, feet. 5-5 6 a ck 281.50 Max. 56.50 Min. 157.00 
Footage per drill shift................... 2.76 0.79 1.94 
Drilling speed, inches per hour........... _ 14,10 1.57 7.75 
Drilling time, per cent of total........... 20.40 72.20 45 .30 
Pounds shot per foot of hole............. 22.80 103 .50 38.20 
Bit wear, inches per 100 feet of hole ...... 6.60 42.90 14.90 

Operating Costs Per Foot of Hole** 

RE sg. 6a oy eee eae ea ene ee $6.62 $19.00 $10.06 
CN PN i G5 eG ass ieee ss 2.92 7.16 2.86 
SINE, o.oo Ss soba w eb es pd Spas te os 0.13 1.07 0.51 
Timber and explosives................... 0.18 0.05 0.11 
Ra oe Aenea 0.25 0.89. 0.45 
 * TES peer ies 8 eee ee. $10.10 $28.17 $13.99 
Approximate cost of cutting full-sized stations...............eseeeeesecceeeces $345 .00 
Average cost of moving and setting up drill............cccccceccccececccccecs $237 .00 


*Hard siliceous sulphide 


**Operating costs include labor, timber, explosives, chilled shot, supplies, power, and core disposal 
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400 and 500 feet deep. The use of Calyx 
holes at this mine has been confined to: 
1—Fill holes for stopes where ore outlines 
are definitely known and where the holes 
are vertical ; 2—ventilation raises where the 
volume of air required does not exceed 
60,000 cubic feet; 3—exploratory shafts or 
preliminary holes for a shaft to facilitate 
enlarging it to full size. ’ 

The Calyx drill is not intended to nor wil] 
it ever replace the usual procedure of driy- 
ing raises with stopers. Although the head 
of the machine is pivoted to permit boring 
inclined holes, it is obvious that it is not 
suitable for following irregular ore areas. 
The expense of cutting stations and of moy- 
ing and setting up the drill limits its use in 
average mining operations. The method is 
particularly adapted for drilling ventilation 
raises or for deep-hole shaft work. 

The advantage of Calyx drilling over 
raising is that it is essentially a safer and 
easier operation. The hazard of physical 
injury to miners is much less; and dust, en- 
countered in raise mining, is eliminated, 
Under certain conditions it permits drilling 
stope fill holes without stopping mining 
activities, as is necessary in driving raises. 

The 48-inch Calyx drill was placed in 
operation in October, 1937, and up to No- 
vember, 1939, had bored eight holes with an 
aggregate footage of 1,256. No attempt has 
been made to keep the drill in continual use: 
it has been limited to work for which it is 
suited. Five of the holes were drilled to 
serve as fill raises for stopes. These varied 
from 56.5 feet to 115 feet in depth, and had 
a total footage of 456. The remaining three 
were drilled from the 3000- to the 3300-foot 
level: one to serve as a main ventilation 
raise for lower-level development and two 
as pilot raises in shaft sinking. The last 
hole, which was completed in November, 
1939, was drilled from the 3000- to the 3300- 
foot level for development work on the 
3150-foot level. The upper 150 feet was 
enlarged for 2-compartment shaft timbers 
by underhand mining, while the lower 150 
feet was used as a chute for mucking, as 
one of the accompanying drawings shows. 
No trouble was experienced in breaking the 
ground or passing the muck through the 
48-inch hole from slabs or hang-ups in the 
hole. The latter was in comparatively hard 
porphyry and was drilled at an average 
speed of 7.8 inches per hour. The cost per 
foot averaged $12.46. 


— 





Typical Labor Distribution for Hole 
in Average Ground 








OPERATION PER CENT 
Ree pn eae eee a by aie ken eae 39.1 
eng perce oe ae 
eg, PEAT OE Po ea ee we 
Mucking core............055.-.+-+5 “ 
Pusan or add. 65.005 ee eeb eens re 
EOE E AV CO ORO. Te 4 
Miscellaneouse...... 5. -scccnce-et 7 
en PA ete Peer ee ae 4 
On and off shift, lunch hour.......-+ 12. 

Teh ik. iis BIS 100.0 
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Mobile Builds an 


Under-River Highway 


R. G. Shennett 


LINING THE INTERIOR 



















Human spiders move over the web of reinforcing bars, binding 
them together preparatory to pouring the concrete lining. 
The invert is already in place, and one of the transverse steel 
beams that carry the roadway is being swung into position. 
This work was done while the tube section was floating in a 
slip at Blakely Island. One of the bulkheads by which the 


section was made watertight is visible at the far end. The 
map shows the location of the tunnel and indicates the saving 
in travel it will make possible. The main highway eastward 
from Mobile, Route 90, runs northward from the city, crosses 
the Mobile River by bridge to Blakely Island, and then turns 


OBILE, Ala., has just finished a 
subaqueous vehicular tunnel at a 

_ cost of about $4,000,000, and in this 
engineering work she is setting the pace for 
the Deep South. This evidence of marked 
up-to-dateness is all the more of a contrast 
when it is recalled that Mobile was founded 
the French under de Bienville in 1702 
om the Old Spanish Trail which the con- 
qastadors blazed long before as their pio- 
heer path from the east coast of Florida to 
the shores of the Pacific. Mobile even now 
‘8 @ fascinating composite of Spanish, 
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French, English, and American influences; 
and it bears, among others, the nickname of 
the ‘‘City of Five Flags.’’ The fifth flag 
was that of the Confederacy; and the naval 
battle of Mobile Bay was one of the high 
points of the Civil War. 

A community of 78,000 people, Mobile 
is on the west bank and at the mouth of the 
Mobile River. It is adjacent to the head- 
waters of Mobile Bay and a focal point for 
six much-traveled highways. All the traffic 
heretofore bound to or from the region to 
the eastward has entered and left Mobile 


southward. The tunnel will eliminate this 714-mile detour. 


over a looping 714-mile detour that crosses 
the Mobile River upon a lift bridge approx- 
imately 3 miles north of the city’s center. 
About half of this elongated inverted ‘“‘U” 
is on Blakely Island, directly opposite 
Mobile, and connects with the $2,500,000 
Cochrane Bridge and causeway, 1014 miles 
long, that lands successively on a number 
of fingerlike islands in spanning the widest 
water gap along the route of the Old Span- 
ish Trail from Florida to California. 

The recently constructed Bankhead 
Tunnel links Government Street in Mobile 
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BUILDING A TUBE SECTION 


The under-river part of the tunnel con- 
sists of 2,000 feet of double tube made up 
of seven sections which were precon- 
structed, floated into position, sunk 
into a dredged trench in the river bed, 
and joined. The view at the right shows 
the partly completed steelwork of one 
of the sections. The plating of the outer 
octagonal shell remains to be put on 
before it is launched. Below is a section, 
with its ends bulkheaded, partly sub- 
merged at the Blakely Island slip where 
the concrete lining was placed and other 
structural features were added before it 
was towed into position for sinking. 



































with U.S. Route 90, towards Pensacola, Fla., 
near the south end of Blakely Island, where 
a connection is also made with the western 
end of the Cochrane crossing. The tunnel 
obviates the use of several narrow streets 
in the city in following the very heavily 
traveled Route 90 and does away with the 
detour via the lift bridge when bound to or 
from the east. Some persons urged the 
building of a bridge; but a bridge at a suit- 
able location and of sufficient height to give 
clearance to shipping would have required 
long approaches and the demolition of much 
valuable property which would have made 
its cost disproportionately high. As it is, 
the tunnel does not obstruct nor change 
the course of traffic of any cross street; and 
the western portal is in the heart of Mobile 
where it can best serve local and through 
traffic. 

The Bankhead Tunnel is similar in its 
structural principles to the railroad tunnel 
beneath the Detroit River between De- 
troit, Mich., and Windsor, Canada. As will 
be recalled, that structure is the pioneer of 
its kind. It is made up of a number of sec- 
tions which were built on shore, launched, 
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and then sunk in a trench dredged in the 
bed of the river—the trench being back- 
filled to cover the units after they were 
bound together. While the same procedure 
has been followed in the case of the newer 
tunnel, still it represents a number of im- 
provements and some interesting depar- 
tures in engineering practice. 

The Bankhead Tunnel is 3,388.5 feet 
long. Starting at its western, or Mobile, 
end, it consists of 280 feet of open-cut ramp, 
a 452-foot rectangular cut-and-cover sec- 
tion of steel-bent construction, 2,000 feet 
of underwater tube, and a rectangular,steel- 
bent cut-and-cover section 656.5 feet long. 
The latter passes through the lower part of 
the single ventilation building that is pro- 
vided and that carries the roadway up to 
ground level on Blakely Island. 

The open-cut ramp in Mobile, which be- 
gins four blocks from the waterfront, was 
dug within a steel-sheeted cofferdam to a 
maximum depth of 75 feet. The soil was 
coarse sand, and the trench was kept free 
of inflowing water to a depth of 45 feet by 
an extensive system of well points. The 
trench in the river bed was first excavated 





by suction dredge to a depth of 65 feet and 
then to the final depth of 81 feet*by bucket 
dredge in order to comply with the require- 
ment of the War Department that the top 
of the tunnel shall nowhere be less than 45 
feet below the low-water level in the main 
channel. Fortunately, the sandy nature of 
the bottom lent itself to the trenching oper- 
ations, afforded a good foundation on which 
to rest the tube, and made it practicable 
to backfill the trench quickly and compact- 
ly after the tube sections were planted. 

The under-river tube was formed by in- 
terconnecting seven sections that were 
built, launched, and placed separately in 
the trench. Five of these are each 298 feet 
long, and the two others are each 255 feet 
in length. They consist of an inner, circular 
steel tube 30 feet in diameter, and of an 
enveloping tube octagonal in cross section 
and having an average diameter of 34 feet— 
the two being tied together by a succession 
of steel ribs, with the intervening spaces 
filled with concrete. The inner tube is lined 
with reinforced concrete that has a min- 
imum thickness of 18 inches, leaving suffi- 
cient space for an elevated police walkway 
on one side and a 2-lane roadway 21 feet 
wide between the curbs. The single air duct 
for ventilating the tunnel underlies the 
roadway from the ventilation building on 
Blakely Island to the midlength of the tut 
nel where there are vents 200 feet east and 
west of that point through which the vit 
ated air will be withdrawn at curb level by 
exhaust fans. 

The system of ventilation differs from 
that heretofore employed in other sub- 
aqueous vehicular tunnels. No blowers afe 
used, but' an induced flow of air inward at 
the portals—resulting from the action 
the suction fans—is relied upon to maintala 
the atmosphere within the prescri 
limits of carbon-monoxide dilution. 
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system adopted is based upon the findings 
of the U.S. Bureau of Mines, whose exper- 
iments have revealed that hot carbon mon- 
oxide reverses its tendency to rise when 
cooled. Accordingly, the inflowing air from 
the portals is counted upon to help cool the 
exhaust gases from automobiles and to 
stimulate settling toward the vents in the 
low midlength section of the tube. Only 
three suction fans, each driven by a 350-hp. 
motor, have been installed. They are cap- 
able of exhausting 274,000 cfm. of air. 
Normally, only two of the three fans will 
be operated continuously, the third one be- 
ing a reserve unit. A carbon-monoxide 
analyzer will automatically bring the fans 
into action the instant the tunnel atmos- 
phere has a content of more than 4 parts of 
the gas in 10,000 parts of air. 

The general contract for the tunnel was 
held by The Arundel Corporation, Balti- 
more, Md. ‘That concern delegated the 
dredging of about 1,000,000 cubic yards of 
mud to the Murnan Dredging Company, 
and subcontracted with the Alabama Dry- 
docks & Shipbuilding Company of Mobile 
for the construction of the tubular steel 
sections. The latter were built in the ship- 
yard and then sent down suitable ways into 
the river. Before launching, each section 
was sealed at the ends with temporary steel 
bulkheads and filled with air at 5 pounds 
Pressure. All external joints were coated 
with soapy water so that escaping air would 
promptly blow tell-tale bubbles. The struc- 
tural work was done so well that but few 
leaks developed, and those were easily 
closed. 


After a section was launched, it was dry- 

ked in the shipyard, and there, while 
testing upright on supporting keel blocks, 
concrete was pumped into the bottom inter- 
costal spaces between the inner and the 
outer tube. The weight of the concrete in- 
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creased the stability of the section when 
refloated and facilitated its handling while 
being towed to a slip half a mile distant on 
Blakely Island. At that point the concrete 
lining of the inner tube and the roadway 
slab and curbs were poured. The ducts for 
the lighting circuits, telephone lines, etc., 
were also installed in the side walls. These 
ducts are of asbestos-cement, an innovation 
in service of this kind. Access to the in- 
terior of each section was provided by cut- 
ting several hatches of ample dimensions 
in the crown plating of the circular shell. 
Those openings were sealed after they had 
served their purpose and shortly before the 
tube was made ready for sinking at its given 
position in the river-bottom trench. 

Steel forms were used in pouring the 18- 
inch lining of the inner shell, the concrete 
being placed in three lifts with 54-inch lon- 
gitudinal and circumferential reinforcing 
rods. The roadway slab, which is reinforced 
and rests on transverse 10-inch I-beams, 
has a thickness of 16 inches, is belt finished, 
and designed to take the direct wear of 
traffic, thus avoiding the use of any type 
of replaceable paving. 


PLACING ROADWAY SLAB 


The picture at the left shows the trans- 
verse beams and the reinforcing bars 
laid over them, ready to receive the 
concrete. Below is seen a section of the 
roadway slab in place with the collap- 
sible steel form still in position under- 
neath it. The opening beneath the slab 
is part of the ventilation duct. 


As concrete was added to the tube section 
while in the slip at Blakely Island, the struc- 
ture settled deeper and deeper into the 
water, but the final concreting was not done 
until after it had been towed and moored 
directly over the river trench. At that stage 
it retained a reserve of buoyancy of 10 tons. 
Then the concrete forming the crown sec- 
tion between the inner and the outer shells 
was pumped into place from a floating plant 
anchored alongside, giving the unit suffi- 
cient dead weight to make it sink when 
lowered into the trench by the aid of 
sustaining slings at the two ends. Those 
slings were pendant from two 24-ton chain 
hoists secured adjacent to the outer ends 
of sustaining transverse I-beams of a gal- 
lows frame. 

Before a tube section was sunk, the dry 
inner shell was placed under internal air 
pressure for 24 hours to make certain that 
it was thoroughly watertight. That test 
being satisfactory, it was lowered until it 
was 2 feet above the bottom of the trench 
and in correctly aligned contact with the 
previously planted section. Alignment was 
assured by introducing two steel fingers or 
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pins into corresponding slotted brackets 
around the edge of the unit to be adjoined. 
After initial contact was thus made, divers 
placed ‘‘steamboat ratchets’—really a 
form of turnbuckle—over opposed lugs at 
six points on the facing ends of the two sec- 
tions and then worked them until the ends 
were drawn snugly together. One end of one 
of the tubes was provided with a projecting 
collar of steel plating, and this fitted into a 
circular recess on the other section which 
carried a heavy rubber and rubberized- 
cord gasket, thus effecting a watertight seal. 
Later, each one of these joints was envel- 
oped by a collar of tremie-poured concrete 
which embedded the linking ratchets, the 
encircling forms required for this purpose 
being made up of steel plates dropped into 
recesses at the ends of the sections. 

The first tube was placed at the Blakely 
Island side of the river; and its location was 
precisely established by survey shots from 
fixed stations on each side of the stream. 
Gallows frames, such as straddled the 
trench and sustained the first tube while it 
was being lowered to the prescribed depth 
and the required slope at its assigned key 
position, were also employed for handling 
and planting the six succeeding sections. 
This arrangement made it possible to hold 
each one in permanent alignment and to 
resist the transverse sweep of river currents 
the while. 

At the time the tubes were sunk, there 


were two opposing steel bulkheads at each 
joint. These were removed progressively by 
burning them out with a torch, starting at 
the Blakely Island end and working west- 
ward. With two neighboring diaphragms 
thus disposed of, a permanent connection 
was made at that point by means of a bind- 
ing ring of steel welded to adjacent ends. 
Before a section was finally cast loose from 
the gallows frame, and while hanging 2 feet 
above the bottom of the trench, the back- 
fill was pumped in underneath it. When 
the sand was up to the bottom edge of the 
vertical sides, then the unit was released 
and its dead weight was sufficient to cause 
it to compact and to settle into the back- 
fill a few inches. Next, the last of the 
tremie-poured concrete was placed be- 
tween the circular and the octagonal shell 
of the tube, after which it was entirely 
covered with sand up to the level of the 
river bed. 

On the Mobile side of the river the ground 
conditions adjacent to the bulkhead or pier- 
head line presented an added problem be- 
cause of old cribwork, rock ballast from 
past shipping, and other refuse embedded 
there. It was therefore not possible to 
dredge a submerged trench in which to 
lower the last of the tubular sections. The 
situation was dealt with by constructing a 
sheeted trench landward of the bulkhead 
line. When the sheeting had been driven 
along the two sides, the trench was cleared 


and graded so that the seventh and the sixth 
tubes could be floated into the flooded 
trench and held in their assigned positions 
while the fifth and last of the outlying sec. 
tions was sunk. With that work done, 
the several units were joined in turn—the 
sixth to the fifth and the seventh to the 
sixth, all three being enveloped with 
backfill when in their permanent locations. 

The landward end of section seven pro- 
jected into a sheeted trench that was yn- 
watered, thus permitting connection to be 
made with a transition section and the rec- 
tangular or box section of the tunnel. The 
units constituting the latter were construct- 
ed in thedry. Similarly, an open trench was 
provided on Blakely Island for work there 
on the transition section, the foundation of 
the ventilation building, and the box section 
of the eastern approach. While the eastern 
portal rises above the ground level, still the 
approach is covered with backfill to protect 
the tunnel from damage by hurricanes 
which sometimes sweep over Mobile Bay 
and raise the tide as much as 11 feet above 
normal high water. That portal is equipped 
with a hurricane gate which can be quickly 
closed and sealed, the leaves of the gate 
being high enough to shut out storm waters 
and waves that roll in upon that side of 
Blakely Island. 

Apart from hurricanes, the entire region 
is subject to heavy rainfalls during certain 
months of each year, and the Bankhead 
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SECTION B-B 


gineers. 





SECTION C-C 


PLAN, PROFILE, AND SECTIONAL DRAWINGS 
In the midlength section, approximately 649 feet long, the 
tunnel has a slope of 0.25 per cent. From that part of the tube 


ient reaches a maximum of 
d end and 6 per cent on the 


Mobile end. The latter slope was necessary 
another street at the lip of the Mobile ramp while placing 
the river portion at the depth prescribed by the army en- 




















SECTION D-D 


to avoid crossing 


Compressed Air Magoa 








ns 


e, 
he 
he 





ith 


ro- 
in- 


ec- 
The 


was 
ere 
n of 
tion 


| the 
tect 
anes 
Bay 
bove 
pped 
ickly 
gate 
aters 
de of 


egion 
ertain 
khead 


oe, anda 


s 


Vagam 





The cofferdam in Government Street within which the open- 
cut ramp approach in Mobile was constructed. When carrying 


Tunnel is provided with special facilities 
for the disposal of all water that may enter 
it from any cause by way of the open ramp 
inMobile, flood water leaking through the 
hurricane gate at the Blakely Island portal, 
or normal seepage and water used for flush- 
ing purposes. Inside there are catch basins 
and sumps that are proportioned so that 
they can hold all rain flowing into the tun- 
nel for a period of three quarters of an hour, 
even when precipitation is at a maximum of 
4inches an hour. These are designed to deal 
with the inflow while the pumping plant is, 
for one reason or another, temporarily out 
of service. 

Power for operating the pumps, the ven- 
tilating fans, and the lighting installation 
will normally be supplied from plants at 
each end of the tunnel. But to meet an 
emergency when neither of these is avail- 
able there is a generating set driven by a 
gas engine in the ventilation building. This 
standby can furnish enough energy for the 
lights and the pumps and for operating the 
fans at a rate that will assure some measure 
of ventilation. Should all three of these 
sources of power fail, then current for light- 
‘Ng purposes will be obtained from storage 
batteries, 

The Bankhead Tunnel is well illuminated 

electric lamps that vary in their capaci- 
'y and in their spacing in different parts of 
the structure. Near each portal, and for a 
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OPEN-CUT RAMP 


distance of 110 feet in from that point, there 
are auxiliary ceiling lights that will be 
switched on only during the daytime. These 
are intended to help the eyes of entering 
drivers adjust themselves to the transition 
between bright sunlight and the much dim- 
mer illumination inside the tunnel. The 
side walls and ceilings are finished with ce- 
ramic tile of a creamy white that effectively 
reflects the artificial light without glare. 
The $4,000,000 that the tunnel costs was 
obtained through a PWA grant of $1,500,- 
000 and a loan of $2,500,000 from the RFC 
(Reconstruction Finance Corporation). 
Mobile has issued 4 per cent 30-year reve- 
nue bonds for that loan; and tolls will be 
charged that will pay off the borrowed 
money by the time the bonds mature. 
While ground was broken on Government 
Street in Mobile with ceremony on Decem- 
ber 29, 1938, actual work did not start on 
the project until July of the following year. 
The schedule calls for the completion and 
opening of the structure this autumn. 
Relatively few of the residents of Mobile 
go northward from the city in the summer- 
time. Instead, they escape the midday heat 
in the cool retreat of their homes and motor 
to the bayside in the evening, if they do not 
seek relaxation on the nearby wave-swept 
beaches of the gulf shore. The Bankhead 
Tunnel is therefore going to be much used 
by the people of Mobile, which is pictur- 





the excavation in sandy soil below the ground-water level 
the opening was kept drained by well points. 


esquely dubbed the ‘“‘ Mother of Mardi Gras 
in America.” 

Wilberding & Palmer, Inc., of Washing- 
ton, D. C., and Mobile, are the engineering 
and financial consultants for the under- 
taking, with Wayne F. Palmer, vice-pres- 
ident and treasurer of that concern, directly 
in charge of the engineering and contract 
work for the City of Mobile. The chief en- 
gineer is R.F. Schaefer, and the construc- 
tion engineer is L.A. Ludwig. The project 
engineer for the PWA is E.H. Hopson. 
E.H. Burwell was supervising construction 
engineer for The Arundel Corporation, the 
principal contractor. Harvey & Quina, 
Pensacola, Fla., had the contract for the 
ventilation building for which the Rust 
Engineering Company, Birmingham, Ala., 
furnished the equipment. Miller Electric 
Company, Jacksonville, Fla., was the con- 
tractor for the electric equipment; and 
A.M. Lockett & Company, New Orleans, 
La., for the pumping apparatus. Steel for 
the work came from mills in Birmingham, 
Ala.,and Alabama Drydocks& Shipbuilding 
Company, of Mobile, built the tube sec- 
tions. Compressed air played a helpful part 
in operating utility hoists, concrete vibra- 
tors, chipping hammers, clay diggers, and 
other pneumatic tools used in the construc- 
tion of the tunnel. The project was financed 
and undertaken only after a thorough traffic 
survey indicated that it would pay for itself. 


6266 











Mine Pumping Now and in 1834 





MINE DRAINAGE PUMP 


This 6-stage centrifugal pump now does the work that once required the services of 
$00 men and 1,500 mules. It is installed on the bottom level of the San Francisco 
Shaft of the Proana Mine in Mexico and raises water 1,425 feet to a storage tank 


on the surface. 


HE pump shown in the accompanying 

illustration was placed in the San Fran- 
cisco Shaft of the Proana Mine in Mexico 
last spring for raising water from the 1395- 
foot level to the surface. The mine was 
opened sometime prior to 1800, and the 
pump represents the most modern and 
most efficient unit in a long succession of 
mechanical devices that have been em- 
ployed for dewatering the workings. 

In 1832, when the shaft was only 240 
feet deep, the recorded cost of handling 
water was $300,300. Horse whims or mala- 
cates were then used. This apparatus con- 
sisted of a vertical cylinder or drum upon 
which a rope was wound when it was turned 
by animals, thus serving to hoist a kind of 
leather bucket, or bota, holding about 90 
gallons of water. During the first part of 
the year, from 28 to 30 whims had to work 
continually to unwater the mine, and in 
September the number was increased to 39. 
As many as 300 men and 1,500 animals were 
needed for their operation. 

A report for the year 1834 states that four 
mules were used on each malacate, the 
animals toiling only one 2-hour period each 
day. ‘‘The effect of a single malacate,’’ it 
reads, ‘‘is small, as it can raise only 63,404 
pounds (7,600 gallons) one foot a minute. It 
requires for its daily service ten men and 
forty animals, without counting any supple- 
mentary ones. The weekly cost of operating 
one of these machines, with forage at the 
ordinary price, is about $165, or $8,580 per 
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year, but it rises as high as $12,000 in a 
bad year.” 

In that year was prepared an estimate 
of the expense involved in pumping with 
mechanical steam pumps, the figures being 
based on two units, each having steam 
cylinders of 60-inch diameter and 10-foot 
stroke and a pump cylinder with an 8%- 


foot stroke. It was computed that the firet 
cost would be $250,000 and the annual 
operating cost $70,000. At that time the 
shaft was approximately 555 feet deep and 
the quantity of water handled amounted to 
about 650 gpm. 

As mining proceeded, the shaft was sunk 
progressively until 1930, when it reached 
its present depth of 1,395 feet. The older 
part of the shaft was circular in section, 
and sometime subsequent to 1834 it was 
equipped with pumps of the Cornish type. 
Evidences of these are still to be seen. The 
pump recently put in is an Ingersoll-Rand 
6-stage Class NT centrifugal unit. It is 
driven at 3,525 rpm. by a General Electric 
350-hp. motor and has a capacity of 650 
gpm. against a total head of 1,436 feet. 
Around 600 gpm. of water is now being 
handled, or a slightly smaller volume than 
in 1834. The water is pumped a total ver- 
tical distance of 1,425 feet into a surface 
storage tank holding approximately 500,000 
gallons and is distributed from there to the 
mill or elsewhere, as needed. 

It is impossible to make a parallel com- 
parison of present-day pumping costs with 
those that have been mentioned because 
the depth of the mine and the area drained 
are greater than formerly and monetary 
values, wages, and other factors have un- 
dergone much change in the meantime. It 
is indicated, however, that the total pump- 
ing cost is less than one-seventh that of 
1834. 

The Proana Mine is one of the properties 
of the Fresnillo Company, whose principal 
office is in New York City. It is located in 
the State of Zacatecas in west-central Mex- 
ico. Itis primarily a silver mine, but also 
produces same gold, lead, zinc, and copper. 


Why a Flask of Mercury Weighs 76 Pounds 


THE article on Sidelights on our Weights 

and Measures in our February, 1940, 
issue elicited an inquiry as to the reason 
why the standard unit of weight for mer- 
cury is 76 pounds. The following explana- 
tion of the use of this rather unusual weight 
has been advanced by Paul Hoffman, 
author of the article referred to. This ex- 
planation, Mr. Hoffman points out, is a 
deduction on his part and is not based on 
actual knowledge of the facts. 

‘* As we all know, the mining of mercury 
ores was practiced first in Italy and Spain. 
The Spanish mines, particularly, go back 
to Roman Empire days and have probably 
always been the largest producers. We 
should, therefore, look to Spain for the 
origin of the weight standard. Now the unit 
of weight in Spain during the Roman Em- 
pire period was the libra, equaling about 
0.72 English avoirdupois pounds. This was 
increased eventually—either gradually or 
by royal decree—to 0.76 English pounds, 


at which level it stood for probably several 
hundred years. Parallel with this, another 
‘standard’ libra, equal to 1.01 avoirdupois 
pounds, developed. It was adopted by 
Portugal and most of the Spanish colonies 
in America, although changed by some of 
them to 1.02 pounds. 
“The newer standard libra was sub- 
divided into two marcos. Here will be 
noticed the connection with the old Danish 
weight unit, the mark, and the later Ger- 
man monetary unit. The older libra equaled 
114 mareos. The whole history is rather 
involved and confusing; but the pertinent 
fact is the existence in Spain, during the 
middle ages and until fairly recent times, 
a standard weight unit, the libra, which 
equaled 0.76 pounds. The riddle is simply 
answered as follows: 100 of these old lbras, 
or a Spanish hundredweight or centol, 
equals 76 English pounds. The flasks wet 
made to contain a cental of quicksilver, 
this has remained the trade standard.” 
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FUTURE ALUMINUM SUPPLY 


HE Tennessee Valley Authority 
has announced that John H. 
Walthall, one of its research chem- 
ists, has discovered a method of 
providing metallic aluminum from com- 
mon clay. A pilot plant in the Muscle 
Shoals laboratory is turning out daily a 
ton of alumina, the oxide from which all 
commercial aluminum is derived. The proc- 
ess is not of much immediate significance 
so far as the United States is concerned be- 
cause there are still available ample sup- 
plies of bauxite, a mineral of high alumina 
content that occurs in marketable quanti- 
ties in half a dozen states. It does have 
future potentialities, however, for it as- 
sures us a supply of aluminum for all time. 

Press reports did not divulge the details 
of the Walthall process, on which the in- 
ventor has been working for five years. 
Germany it is announced has been pro- 
ducing aluminum from clay for the past 
year, and it is possible that the two meth- 
ods are similar. According to the American 
consul at Frankfort, the Germans decom- 
pose clay with sulphurous acid, forming 
aluminum sulphite. The latter is then re- 
duced to aluminum oxide, or alumina, the 
acid being recovered and made available 
for reuse. 

Aluminum is of importance now in that 
it is essential in the building of military 
aircraft and other war machines, where its 
combination of strength and light weight 
makes it particularly desirable. It is 
worthy of note in this connection that 
Germany has the largest aluminum-pro- 
ducing capacity of any country—about 
200,000 tons annually. The United States 
made some 150,000 tons in 1939. 

In view of aluminum’s present position 
4§ a strategic war material it is interesting 
‘© recall that it is to Napoleon that we are 
mainly indebted for the development of the 
existing commercial processes of producing 
aluminum. In his time only a few milli- 
sfams of the metal had been isolated; but 
he recognized that it might be the means 

making his army more mobile, and com- 
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manded the French chemist Henri Sainte- 
Claire Deville to find a way of producing 
large quantities of it inexpensively. Alumi- 
num was then selling at $500 a pound. 

Deville got the price down to $17 a 
pound; but the year’s production (1859) 
was only 2 tons and Napoleon had to give 
up his idea. However, he did create an in- 
terest in the metal that eventually led to 
the discovery of the method by which the 
metal is now made to sell at less than 25 
cents a pound. That method was discov- 
ered almost simultaneously by Charles M. 
Hall in the United States and by P.L.T. 
Heroult in France, the two men working 
independently. After Hall had vainly tried 
to find a purchaser for his process he found 
backing in Pittsburgh, and the Aluminum 
Company of America was formed. Its 
initial capital was $20,000. 


SAFER NIGHT DRIVING 


> AGREAT deal has been done in 
Zee, . recent years to give us safer high- 

‘Yy rf 

: oi ways. Broader roadways with 
ZZa-\better alignment, central islands 
between opposing traffic lanes, adequate 
markings and signs, superior surfaces and 
banked curves have reduced hazards on 
arterial routes. All these are engineering 
factors. Unfortunately, the human factor 
cannot be so easily brought under control. 
There will always be motor accidents so 
long as there are drivers and pedestrians 
that break laws, act without thinking, use 
bad judgment, or fail to take into consid- 
eration what the other fellow may do. 
However, even the knowledge that human 
frailties cannot be overcome does not deter 
efforts to make it as easy as possible to 
drive safely. 

Many safeguards for daytime driving 
that can be applied in the open country are 
not feasible in cities. Congestion, narrow 
streets, and pedestrian traffic are inescap- 
able handicaps in urban regions. Converse- 
ly, more can be done in municipalities than 
in rural districts to curtail accidents at 















night. This is because cities lend themselves 
more readily to lighting, which is generally 
recognized to be the foremost remedy for 
after-dark mishaps. City streets must be 
lighted in any event, and it does not in- 
volve much more trouble or expense to pro- 
vide illumination that will promote safe 
driving and also meet the normal require- 
ments of the residents. 

Better lighting results in other benefits 
than safety, important though the latter 
is. Only, one-third of the roadway traffic 
now flows .at night. .With freighting by 
truck increasing, effective utilization of the 
highway system calls for a greater move- 
ment of goods at night, with a proportion- 
ate reduction in the daytime when the 
number of pleasure cars on the roads is 
greatest. To increase night traffic without 
providing proper safeguards would, how- 
ever, only send the night death rate sky- 
rocketing, as was brought out a few days 
ago at the Ohio State Safety Conference. 

In the country as a whole, the one-third 
of the traffic that moves at night produces 
60 per cent of the accidents, while in cities 
of more than 10,000 population the per- 
centage is 65. One reason for this is that 
night city traffic is in most cases traveling 
under lighting systems that were designed 
fifteen or twenty years ago and that are no 
longer adequate. 

That scientific illumination will reduce 
accidents sharply has been demonstrated 
in numerous cities, two of the foremost ex- 
amples being Detroit, Mich., and Hartford, 
Conn. In 1936, on 31 miles of Detroit's 
main streets, seven persons were killed at 
night for every one killed in daytime. 
Modern lighting has cut the accident 
mortality rate to the point where it is as 
safe to travel those streets after dark as in 
daylight. In Hartford, the night-time- 
accident frequency rate on fourteen streets 
is now one-twelfth of that that prevailed 
before an improved system of illumination 
was provided. Moreover, property damage 
has been reduced in two years by $78,000, 
which is $61,000 more than the cost of the 
better lighting. 
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Drill Runners Like New Jackhamer 


See va is the name of a new Inger- 
soll-Rand air-feed mounting that is 
especially designed for driving flat or 
approximately flat holes with Jackhamers. 
It is said to support the drill, to absorb the 
recoil, and to feed the machine into the 
rock, in short, to relieve the operator of the 
brunt of the heavy work and to permit the 
employment of larger, faster-drilling Jack- 
hamers in putting in holes of this kind. All 
he is required to do with his drill so mount- 
ed is to adjust the air throttle and to apply 
just enough downward pressure on the 
handle of the machine to keep it in line 
with the steel and to balance the lifting 
force exerted by the pneumatic feed of the 
Jackleg. 

The mounting weighs 35 pounds, has a 
length, closed, of 56 inches, and a feed 
travel of 36 inches. It has a quick-locking 
bayonet connection by which the drill can 
be easily removed when it is needed for 
driving down or toe*holes. By means of a 





Mounting 


universal joint at the top, the Jackhamer 
can be rotated sufficiently to free stuck 
steels; and by placing the foot of the Jack- 
leg close to the breast and thus reversing 
the direct:on of the feed, badly stuck steels 
can often be released. 

It is reported that the mounting has in- 
creased footage as much as 50 per cent in 
some cases; that its use lessens wear on 
chuck bushings and fronthead parts and 
therefore upkeep costs; and that it cuts 
down the accident rate because the miners 
can do the work without the fatigue in- 
cident to holding up a tool weighing from 
30 to 55 pounds, pushing it into the rock 
face, and exerting the 104 pounds pressure 
necessary to keep it there and to maintain 
drilling speed. An illustrated folder—form 
2690—with full details about the Jackleg 
can be obtained from the main office of In- 
gersoll-Rand Company at 11 Broadway, 
New York City, or from any of its numer- 
ous branches, 


Metallic Lubricant for X-Ray Tubes 


NGINEERS of the General Electric 
X-Ray Corporation have found that a 
thin coating of metallic barium is highly 
effective as a lubricant in a special type of 
X-ray tube in which the anode is rotated at 
high speed. The tube is used for high- 








SOFT AND FLEXIBLE 


This service-station attendant is using a 
gasoline hose with a synthetic-rubber noz- 
zlethat is guaranteed, among other things, 
not to break and not to scratch your car. 
Molded into its outer surface are sixteen 
ribs which permit continual venting dur- 
ing filling. In four of these ribs are brass- 
wire coils which, together with the con- 
ductivity of the synthetic rubber, provide 
a metallic ground and prevent dangerous 
sparks. The new nozzle is 12 inches long 
and has a nominal inside diameter of 34 
inch. It is being offered by The B. F. 
Goodrich Company after twenty months 
of practical use and has passed the rigid 
tests of the National Board of Fire Un- 
derwriters. 
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power, high-speed diagnostic work and 
heretofore has had to be operated without 
lubrication. By reason of the high vacuum 
demanded in the case of equipment of this 
kind, ordinary grease or oil is out of the 
question because any vaporization of either 
of those lubricants destroys the vacuum 
and renders the tube useless. Vaporization 
of metallic barium, on the other hand, 
places a film on the steel ball bearings of the 
rotating anode and greatly reduces the 
friction. The anode is an extension of the 
shaft of the rotor of an induction motor 
which is located immediately outside of 
the X-ray tube. The latter is completely 
sealed. 

According to the Journal of Applied 
Science, the use of barium as a lubricant has 
made possible a tube that not only func- 
tions much more quietly but one in which 
the bearing life is much longer. Let us cite 
a case in point. Under ordinary conditions, 
an anode bearing was found to have a 
sound level of 87 decibels, a speed of 3,100 
rpm., and a coasting time of twelve seconds. 
Half a minute after a barium film had been 
applied, the sound level was reduced to 68 
decibels, the speed increased to 3,560 rpm., 
and the coasting time extended to 480 
seconds. Under the normal operating tem- 
perature of the X-ray load, the film lubri- 
cates an anode bearing for 50 to 100 hours 
of rotation. As the average time of rotation 
per exposure is about five seconds, this 
corresponds to from 36,000-72,000 expo- 
sures of the sort usually made in studying 
the chest or heart. 

In the course of the investigations, tests 
were made with other-metallic films, in- 
cluding chromium, aluminum, magnesium, 
and zinc in air, and while barium was best 
suited for X-ray work, it has been suggested 
that they might he applied to advantage in 





the industrial field under similar circum- 
stances where the use of organic lubricants 
is undesirable. 











SURE FOOTING 


Capable of supporting 500 pounds, this 
folding scaffold should make window 


cleaning a safe occupation. The iron 
frame is fitted with a pair of clamps that 
are attached to the window sill on the 
inside while a pair of braces support by 
against the outside wall. It weighs 92% 
pounds and has been introduced by. the 
Green Duck Company under the name 
of Sawe-ty Window Scaffold. 
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According to a report of the U. S. De- 
partment of Commerce, Italy’s supply of 
vanadium for steel alloys is being supple- 
mented annually by about 50 gross tons of 
yanadium-bearing concentrates obtained 
from naphtha soot collected from the 
smokestacks of ships and industrial plants. 


An improved 1)4-ton storage-battery 
trammer locomotive was the main feature 
of the General Electric Company’s exhibit 
at the Seventh Annual Metal Mining Con- 
vention and Exposition held recently in 
Colorado Springs, Colo. Built especially 
to meet the needs of metal mines with 
several haulage levels, it is sufficiently 





compact to enter standard cages and to 
negotiate passages with limited clearances. 
Without bumpers it is 46 inches long and 
33 inches wide. It has a totally inclosed 
motor, antifriction bearings, a controller 
which gives four speeds forward and re- 
verse, and extra interchangeable battery 
boxes. 





Motor generator sets pyramided to save 
floor space are being built by Allis-Chal- 
mers Company in sizes up to and including 
kw. The exciter is mounted on the in- 
duction motor, which is mounted on the 
generator, each unit of the assembly being 
self-contained and easily removable. Drive 
is elected by Texrope V-belts from the 
motor shaft. 

4 ee 

Stewart R. Brown Manufacturing Com- 
pany has introduced an explosionproof ex- 
tension !amp with a capacity of 100 watts, 
of two and a half times the power of any 
portable lamp of equal weight listed by the 
Underwriters, It has a safety grip of mold- 
ed plastic, an extra-heavy sparkproof hook 
and guard, an automatic circuit breaker 
that shuts off the current when the globe 

aks, and a 1-piece guard that must be in 
Position before the lamp will burn. 


For use as a signaling device at points 
there is danger of fire from spon- 
‘aneous combustion, overheating of electric 
motors, etc., the General Fire Truck Cor- 
Poration has developed a bomb called Life- 


October, 1940 


Industrial Notes 


Guard. It is designed to go off automati- 
cally at a temperature of 160°F., and gives 
two loud reports a few seconds apart. 
Blank cartridges are used, and are fired 
into bronze combustion chambers. The 
unit can be reloaded indefinitely. 


By what is claimed to be a greatly im- 
proved method of manufacturing quartz- 
glass tubes, the raw material is fused in 
molybdenum crucibles with an orifice of the 
same metal and is heated by tungsten fila- 
ments. According to the American Vice- 
Consul at Dresden, Germany, the molyb- 
denum is not corroded by the molten 
quartz, and the required furnace tempera- 
ture of 3,632°F., is obtained without diffi- 
culty. The forming tube is prevented from 
tapering by a stream of gas, and a special 
drawing machine, together with a system 
of slide rolls, pulls the finished product 
away from the crucible. Endless tubes 0.4 
inch in diameter are being made at the rate 
of 98.5 feet an hour, a special knife being 
used to cut them into the desired lengths. 
Work is now in progress on equipment for 
1.57-inch-diameter tubes. 








The accompanying illustration shows a 
pressure oil flusher and dispenser for use in 
flushing out and relubricating the bearings 
of various types of machinery, thus remov- 
ing particles of dirt, grit, or metal. The 
apparatus is called Port-o-Flush, and is 
manufactured by J. A. Honegger. It holds 
one quart, and will handle oils of any vis- 
cosity from kerosene for flushing out bear- 
ings and transmissions prior to oiling to 
600 W transmission oil for gear-reduction 
drives. It is claimed that flushing and oiling 
are accomplished instantly and thoroughly 





because the liquid is introduced at 60 to 
100 pounds pressure per square inch. In 
the unit illustrated, this pressure is obtained 
by inserting a carbon-dioxide supercharger 
shell into the angular holder at the upper 





left. The pressure forces the oil into the 
bearings and causes it to burst there into 
myriads of molecular globules that bom- 
bard all interior surfaces. The device can 
also be furnished with an attachment in the 
head to permit the introduction of com- 
pressed air from a plant line or from a hand 
pump. 


Toledo Pipe. Threading Machine Com- 
pany has placed on the market what it 
describes as a sensational new self-con- 
tained 1- to 2-inch ratchet threader. The 
Simpact ‘“‘cuts perfect tapered threads” 
with high-speed steel dies that are quickly 
changed from one size to another by push- 
ing size-selector buttons and _ slipping 





the dies in the proper steps. The dies are 
deep throated and may be resharpened 
many times. Positive and easy centering 
of the tool on the pipe is assured by a rear 
gripping device with three broad-faced 
chuck jaws, graduated guide posts, and 
large wing-head thumb screws. The 
Simpact is operated by a 24-inch, tubular, 
steel handle. 


Considerable interest attaches to a recent 
announcement of the American Window 
Glass Company that it is making sheet 
glass that transmits the health-giving ultra- 
violet rays and costs about the same as or- 
dinary window glass. It is said to be virtu- 
ally free from waviness and distortion, giv- 
ing it the appearance of plate glass, and is 
white instead of green in color. The new 
product is called Lustraglass. 


Round, hexagonal, and octagonal ingots 
can be cut up like cheese by what is known 
as the Craven ingot-slicing machine. It is 
designed to take ingots having a maximum 
length of 8 feet and a maximum diameter 
or dimension across corners of 24 inches, 
and to cut each into eight slabs at one 
setting. The slicing tools are adjustable, 
the minimum width of slab being 5% 
inches. Exclusive of the electrical equip- 
ment, the machine weighs approximately 
301% tons and is driven by a 100-hp. motor. 


A liquid sealing material for curing con- 


crete is being offered by Solvents & Plas- 
tics Company under the name of Aquasta- 
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tic. It is applied by brushing or spraying 
and dries within approximately twenty 
minutes, forming an elastic film that keeps 
the concrete moist. A gallon covers from 
250 to 300 square feet, and one coat is said 
to serve the purpose of fourteen days of 
water curing. The preparation oxidizes 
gradually, exposing the concrete surface; 
but it can be removed by the use of wire 
brushes. 


As a precaution primarily against dust 
explosions in collieries, the Illinois Bell 
Telephone Company has developed a tele- 
phone that will serve equally well in powder 
plants, gasoline refineries, grain elevators, 
etc., where anything that might cause a 
stray spark is to be avoided. The instru- 
ment is in the shape of a drum in which all 
electrical parts such as wires, coils, and 
breakers are encased airtight and from 
which the mouthpiece and ear receiver 
protrude. Thedrum is of metal and sealed 
with rubber. 


It is reported that prospecting in the 
Kola Peninsula by a Soviet woman geol- 
ogist has resulted in the uncovering of what 
are said to be inexhaustible supplies of a 
rare mineral, called loparite, containing 
columbium titanium, and tantalum. Steps 
are already being taken to explore the de- 
posits. The finding there of a new mineral 
with a high beryllium content also has been 
announced. The latter has been named 
chkalovite in honor of the well-known 
Soviet aviator. 


One of the few vital materials for which 
the United States is dependent on foreign 
sources of supply is tin, and the following 
announcement made recently by the Stand- 
ard Steel Spring Company in the Pitts- 
burgh District is therefore of considerable 
significance. That company has developed 
what is called nickel-tin, which consists of 
half nickel and half tin applied to steel 
sheets in layers in the order named by an 
electrolytic process known as corronizing. 
The cost of production of both materials is 
said to be the same; but by the new plating 
method the consumption of tin is cut in two. 


Educational, industrial, church, and 
other organizations having a 16-millimeter 
sound projector may obtain for exhibition 
without charge a new talking motion pic- 
ture produced by E. I. du Pont de Nemours 
& Company telling the story of neoprene. 
This synthetic rubberlike material is made 
from coal, limestone, sand, and water, and 
is taking the place of natural rubber in 
many commodities essential to our national 
well-being. This timely 20-minute film 
shows how neoprene is made, explains its 
chemical formula by means of animated 
cartoons, and shows interesting tests and 
applications of the material. Bookings may 
be arranged through the Rubber Chemicals 
Division of the du Pont Company, Wil- 
mington, Del. 
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Vou can’t judge 


PISTON RINGS by looks: 


2+ - any more than you can judge tires. ; 





ONE tire is good for only 15,000 miles; another is good for 40,000 miles. 
Yet you can't tell the difference by looking at them. There are invisible in- 
gredients in the good tire that account for its vastly superior performance. 





The same is true of piston rings. You can't judge their performance ability by 
looks. The marked superiority of COOK'S Rings in the vital matter of perfor- 
mance originates in the fact that they are engineered especially to meet the serv- 
ice requirements of the specific engine or compressor in which they are to be 
used—a procedure made possible by Cook specializing in the manufacture of 
custom made rings for the equipment builders and operators who appreciate that 


performance counts, and that the best rings are ultimately the most economical 
to use. 


The best proof of the superiority of COOK'S Rings is the fact that many com- 
panies have turned to COOK'S Rings for their severe service units while confin- 
ing the use of ordinary rings to machines on which demands are light. 


But more and more engineers are beginning to realize the slight added cost of 
COOK'S GRAPHITIC IRON Piston Rings is low-cost insurance against the 
occasional trouble that develops from impaired lubrication, presence of extrane- 
ous matter or from any one of a number of causes that result in costly shutdowns 
and repairs. 


* x * * 


The full story behind COOK'S Rings is yours for the asking. Write for it 
today and learn about COOK'S GRAPHITIC IRON—COOK'S “TINIZING” 
process which provides preconditioned wearing surfaces—and COOKMET— 
all exclusive in COOK’S Rings and which have contributed so much toward im- 
proving ‘engine and compressor performance. 
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C. LEE COOK MANUFACTURING CO. 
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